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(71) We. United Kingdom Atomic 
Energy Authority, London, a British 
Authority, do hereby declare the invention, 
tor which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
: m * a ? bv the following statement:— 

This invention relates to methods of test- 
ing safety valves fitted to pressure vessels for 
protective purposes. As will be known it is 
necessary to test the correct operation of 
such safety valves when so fitted in order to 
ensure that should the pressure within the 
container rise above a predetermined value 
the valve opens automatically to provide im- 
mediate and adequate venting of the con- 
tainer through the valve. The invention also 
relates to apparatus for facilitating such 
tests. 

According to the present invention a 
method of testing a safety valve fitted to a 
pressure vessel for protective purposes re- 
sides in temporarily applying a restraint to 
the valve to prevent it from opening whilst 
raising the internal pressure of the vessel to 
a predetermined value corresponding to at 
least the operating pressure of the valve 
removing the restraint when that value is 
reached and measuring any resulting valve 
travel. 

Testing apparatus for carrying out the 
method as aforesaid comprises, according to 
the invention, a restraint means detachably 
connectable to a safety valve fitted to a 
pressure vessel, said restraint means effec- 
tively restraining opening of the safety valve, 
means for disabling the effect of the restraint 
means whilst said restraint means is con- 
nected to the safety valve, and means for 
indicating any subsequent valve travel. 

Preferably restraint is applied to the valve 
through a collapsible link which is capable 
of transmitting a load to keep the valve 
closed whilst the vessel is being raised to 
said pressure and means controllable re- 
motely are provided for collapsing said link 
so removing the restraint on the valve. Said 
remotely controlled means may be electri- 
cally, hydraulically or pneumatically oper- 
able, the pressure fluid for which may be 



derived from the interior of the pressure 
vessel to which the valve is fitted. K 

af%Z,~ H^^y an ^dependent source 
of pressure fluid may be provided. The re- 
motely controlled means may be electrically 55 
operated from mains or a battery acting 
through a solenoid. B 
Apparatus for and a method of applying 
the invention in one embodiment of the 
invention to a safety valve having a vertic- 60 
S£f K movement to effect pressure 

^ 10 which h is fitted will 

now be described by way of example with 
reference to the drawing accompanying the 
Provisional Specification. In thedrawfng a 65 
pressure vessel 1 has fitted the usual safety 
valve 2 designed to remain closed sealing the 
pressure vessel interior under normal usage 
at design pressure but to lift under a pre- 
determined higher pressure to vent the vessel 70 
interior to a vent pipe 3 via a branch pipe 4. 

2? tl eSt * ere f° re t0 be made is to ensure 
that the valve lift occurs at the correct pres- 
sure promptly and to its required extent of 
travel so ensuring adequate venting. 75 

For test purposes the exterior portion of 
valve 2 is fitted with a detachable assembly 
including a cylindrical casing 5 having at its 
open lower end a flange 5a bolted to a pre- 
pared flange 6 on the valve casing. The side 80 
wall of the casing 5 has a large aperture 7 
providing access to its interior. Within the 
casing the upper part of the valve spindle 8 
protrudes through a centralising spider 9 and 
is pivotally coupled at its upper end to a 85 
collapsible bar in the form of three robust 
toggle links 11, of the latter, the lowermost 
is pivotably coupled to the spindle and the 
uppermost link is coupled, again pivotably, 
to a lever arm 12. The latter is fulcrumed at 90 
one end at 13 on a lug inside the casing and 
protrudes with clearance through a hole 14. 
At its free end the arm 12 has provision for 
the attachment of weights 15 of selected 
values which act through die lever arm to 95 
apply a downward pressure through the col- 
lapsible bar to the valve stem. It will be clear 
tnat by applying weights to- the appropriate 
value to the arm a downward load can be 
applied to the safety valve sufficient to main- 100 
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tain it positively closed at vessel pressures 
up to and above the working pressure of the 
valve. 

A ring 10 on the valve stem carries a 

5 stvlus 16 which is adapted to move oyer 
re'eordine surface 18 which is upstanding 
from a bracket 19 spanning the aperture /. 
Movement of the valve stem is thus indicated 
on the recording surface. . . 

10 Means for disabling the load transmission 
facility of the collapsible bar are provided 
in the form of a rod 20 slidably mounted 
throueh a sleeved hole 21 in the upper part 
of the casing 5 adjacent the centre link or 

15 the tosgle. The rod 20 is operated by a pneu- 
matic cylinder 22. the rod being attached to 
a piston within the cylinder and movable by 
compressed air supplied by line 23 under 
remote control. . , . 

20 To carry out the testing method, the 
vessel 1 will as is usual be separated from 
the operators by a partition wall 24 and 
having loaded the arm 12 with the appro- 
priate counterweight to hold the safety valve 

25 closed the vessel filled with gas via a line 25 
until a sauge situated behind wall 24 indi- 
cates that the pressure within the vessel is 
equal to that at which venting through the 
safetv valve should occur. At this point, the 

30 load on the safety valve is removed suddenly 
by operating the pneumatic control so as to 
extend the rod into the casing 5 to strike 
the pivoted toade link. The toggle links col- 
lapse and so the restraint on the safety valve 

35 removed.In lifting, the travel of the valve is 
recorded on the surface 18 by the stylus 16. 
A record of valve travel is thus obtained and 
failure of the valve to open fully is detect- 

40 ab If ' desired, the actuation of the pneumatic 
control to operate the toggle links may be 
performed by using the fluid contents of die 
vessel as the pressure fluid. In this case the 
cvlinder is connected by pipes to the tapping 
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from the vessel whose internal pressure can 
be read from the operation room. When the 
design pressure is reached then a valve is 
operated to interconnect the vessel interior 
with the piston which throws the toggle as 
before. 50 

WHAT WE CLAIM IS:- 

1 A method of testing a safety valve fitted 
to a pressure vessel for protective purposes 
which resides in temporarily applying a re- 
straint to the valve to prevent it from opening 55 
whilst raising the internal pressure of the 
vessel to a predetermined value correspond- 
ina to at least the operating pressure of the 
valve removing the restraint when that value 
is reached and measuring any resultant valve 60 

travel. . . , 

2. Testing apparatus for carrying out tne 
method claimed in claim 1 comprising a 
restraint means detachably connectable to a 
safety valve fitted to a pressure vessel, said 65 
restraint means effectively restraining open- 
ing of the safety valve, means for disabling 
the effect of said restraint means whilst said 
restraint means is connected to said satety 
valve, and means for indicating any subse- 70 
quent valve travel. . 

3 Testina apparatus as claimed in claim 
n in which" said restraint means comprises 
means applying a load to the valve through 
a collapsible link and a remotely operable 75 
means adapted to collapse said link whereby 
the effect of the restraint means is disabled. 

4. A method of testing safety valves sub- 
stantially as herein described. 

5. A testing apparatus for safety valves 80 
substantially as herein described with reter- 
ence to the drawing accompanying the 
Provisional Specification. 

M. T. HUNT, 
Chartered Patent Agent. 
Asent for the Applicants. 
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PROVISIONAL SPECIFICATION 
This drawing is a reproduction of 
the Original on a reduced scale 




